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Description 

[0001 ] The present invention relates to a robot teach- 
ing pendant for teaching and controlling a robot. 
[0002] Each robot teaching pendant is usually pro- 
vided with an operator panel for teaching, character- 
based display device, etc. The robot is taught and oper- 
ated by using such teaching pendants while watching 
the motion of a robot arm. 

[0003] Such a character-based-display device is 
capable of displaying only alphabet letters, figures, Chi- 
nese characters, and Japanese characters but not 
capable of graphically displaying the spatial relations 
among taught points and the like, so that it is difficult for 
an operator to have intuitive recognitions. Although the 
spatial position and motion of the robot arm are 
expected to be displayed graphically, they can be 
expressed only in numerical values or the like. Thus, rt 
has been no easy matter for the operator to operate the 
robot using a robot teaching pendant. 
[0004] The object of the present invention is to provide 
a robot teaching pendant capable of displaying the 
motion of a robot, whereby robot operation can be rec- 
ognized visually. 

[0005] According to the present invention there is pro- 
vided a robot teaching pendant for teaching or operating 
a robot comprising an operator panel for operating the 
robot, and a display device for displaying display data 
relating to motion of the robot, characterised in that: the 
pendant further comprises at least one of data storage 
means for temporarily storing robot programs from a 
robot controller and means for reading robot programs 
within the robot controller one by one; the pendant fur- 
ther comprises a display data generating means for 
generating display data from said robot programs 
received by the pendant; and the cfisplay device is oper- 
able to display graphics indicating the motion of the 
robot, as display data generated by said display data 
generating means. 

[0006] This robot teaching pendant may further com- 
prise means for converting three-dimensional data of 
the robot programs into two-dimensional data which can 
be obtained by projecting the three-dimensional data in 
a specific viewing direction, in order to display the three- 
dimensional data in two dimensions on the screen of the 
display device. 

[0007] These display data may include position data 
on taught points, and/or coordinate data according to a 
tool coordinate system for the tool center point (TCP) of 
the robot at each taught point, and/or data on the cur- 
rent position of the robot, and the like. 
[0008] Preferably, the display device is provided with 
a touch-panel on the display screen thereof, and an 
operation command for moving the robot to the position 
of one specif ied taught point may be generated by oper- 
ation command generating means when the one taught 
point, among the taught points displayed on the screen 
of the display device, is specified through the touch- 



panel. 

[0009] Further, the robot teaching pendant may com- 
prise movement plane specifying means for specifying a 
plane on which the taught points move, and operation 

5 command generating means which, specifying one of 
the taught points which are displayed on the screen of 
the display device by means of the touch-panel and also 
specifying the moving direction, cause the robot to 
move on the plane including said specified taught point, 

io specified by said movement plane specifying means, in 
response to specifying operations of the taught points 
and moving direction. 

[0010] According to a preferred embodiment of the 
robot teaching pendant of the present invention, as 

is described above, a graphic display function is provided 
and is designed so that three-dimensional display data, 
such as the three-dimensional movement of the robot 
and taught points, can be displayed in two dimensions 
in a manner such that an operator can easily confirm 

20 them by watching the display. As a result, the action of a 
robot can be recognized visually and with ease, so that 
easy and accurate teaching operation can be per- 
formed. 



25 Brief Pescriptiqn of Drawings 
[0011] 

FIG. 1 is a block diagram showing elements that 
so constitute a robot teaching pendant according' to 
the present invention; 

FIG. 2 is a diagram schematically illustrating a state 
in which a robot is taught or operated through a 
robot teaching pendant according one embodiment 
35 of the present invention connected to a robot con- 
troller; 

FIG. 3 is a diagram showing the details of the exter- 
nal appearance of the robot teaching pendant 
which is schematically shown in FIG. 2; 

40 FIG. 4 is a diagram showing a f irst display example 
displayed on a graphic display device of the robot 
teaching pendant shown in FIG. 3; 
FIG. 5 is a diagram showing a second display 
example displayed in like manner; 

45 FIG. 6 is a diagram showing a third display example 
displayed in like manner; 

FIG. 7 is a diagram showing a state in which one of 
taught points of robot programs displayed on the 
display screen of the graphic display device of the 

so robot teaching pendant of FIG. 3 is specified and 
moved on the display screen; 
FIG. 8 is a diagram showing a state in which a point 
specified by using a pop-up menu displayed on the 
display screen of the graphic display device of the 

55 robot teaching pendant of FIG. 3 is moved; and 

FIG. 9 is a diagram showing an example of a hard- 
ware configuration for carrying out the present 
invention. 
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[001 2] Referring first to the block diagram of FIG. 1 , a 
composition of a robot teaching pendant according to 
the present invention will be described. 
[0013] A robot program 1a for operating a robot deliv- 
ered from a robot controller is temporarily stored in data s 
storage means 1 . The data storage means 1 stores the 
shape data indicative of various shapes, such as the 
shape of a workpiece member, shape of the robot 
shape of peripheral equipment etc., besides the robot 
program 1 a read from the robot controller. Based on this 
robot program 1a, a display data generating means 4 
generates display data indicative of, e.g., teaching 
points and a path for the robot, delivers the generated 
display data to a cfisplay device 6, and causes the dis- 
play device 6 to graphically display the taught points. 
Furthermore, based on shape data 1b stored in the data 
storage means 1, the display data generating means 4 
causes the display device 6 to display the robot shape 
and the like. The robot programs 1a may be read with 
remote control one by one directly from the robot con- 
troller without being temporarily stored in the data stor- 
age means 1. In this case, a block designated by 
numeral 1 serves as program reading means. 
[0014] Teaching or operation of a robot is carried out 
through an operator panel 2. The operator panel 2 is fur- 
nished with an emergency stop button and control 
switches, in the form of jog buttons and the like, for man- 
ual operation of the robot. The operation of the control 
switches on the operator panel 2 is applied to the input 
of operation command generating means 5, and deliv- 30 
ered as an operation command to the robot controller. 
Also, the operation is applied to the input of the display 
data generating means 4, converted into display data 
incficative of the operating conditions of the robot and 
displayed on the display device 6. 35 
[001 5] A touch-panel 3 is fitted on the display screen 
of the display device 6. By touching the touch-panel 3 
with a finger tip, an operator can select or indicate menu 
buttons or taught points displayed on the display 
screen. Since this touch-panel 3 is also used as an 40 
operation input means such as jog buttons other than 
the emergency stop button and deadman switch, it may 
be connected to the display data generating means 4 or 
the operation command generating means 5 for operat- 
ing the robot 4s 
[0016] Referring now to FIG. 2, described schemati- 
cally is a state in which the robot is taught or operated 
through a robot teaching pendant according one 
embodiment of the present invention connected to the 
robot controller. so 
[0017] A robot teaching pendant 10 comprises control 
switches 30 used for manually operating or teaching the 
robot, a graphic display device 40 capable of graphic 
displaying, and a touch-panel 40a attached to the dis- 
play screen of the graphic display device 40. This robot 55 
teaching pendant 10 is connected to a robot controller 
60, which is located adjacent to a robot mechanical sec- 
tion 70. through an operation box 50 that is located out- 



side a safety fence 80. The operation box 50 is a remote 
operation unit that can separately operate operating 
parts, e.g.. a power switch, emergency switch, etc.. of 
the robot controller 60, from outside the safety fence 80. 
Carrying the robot teaching pendant 10, the operator 
can watch the movement of an arm of the robot 
mechanical section 70 on the other side of the fence as 
he operates the touch-panel 40a and the control 
switches 30 to teach the robot or manually operate the- 
robot. 

[0018] FIG. 3 shows the details of the robot teaching 
pendant 10 which is schematically shown in FIG. 2. 
[001 9] The robot teaching pendant 1 0 comprises the 
graphic display device 40, ami an operator panel 
located on the right of the device 40 is provided with var- 
ious control switches. More specifically, an emergency 
stop button 31, teaching pendant enabling switch 32, 
jog buttons 33, hold key (HOLD) 34, and forward and 
backward keys 35 (keys FWD and BWD) are arranged, 
and moreover, a dead man's switch is provided on the 
back of this robot teaching pendant 10. The emergency 
stop button 31 is used to stop the robot in case of emer- 
gency, while the teaching pendant enabling switch 32 
enables the robot teaching pendant 10 to carry but jog 
feed, programming, and testing and disable it for 
safety's sake in other cases. The jog buttons 33, which 
serve for manual operation of the robot, include keys for 
specifying the feed in the X-, Y-, and Z-axis Erections 
and rotation around the individual axes. The hold key 34 
is used to interrupt the execution of the program, 
thereby suspending the operation of the robot, while the 
forward and backward keys 35 are used to start the pro- 
gram, thereby actuating the robot. 
[0020] The graphic display device 40 is provided with 
the touch-panel 40a on its display screen. By touching 
any spot on the screen with a finger tip, the operator can 
enter position information on the screen, corresponding 
to the touched spot into the robot teaching pendant 10. 
Several keys displayed at the right-hand and lower ends 
on the display screen of the graphic display-device 40 
are not hard keys but main menus that are always dis- 
played in those positions on the screea If any of them is 
fingered, the corresponding menu function is selected. 
Among these keys, USER is a user key; POS, posture 
key; EDIT, edit key; GPX, graphic key; TP, torch posture 
key; CA, interference avoidance key; PAL TOOL, pallet 
tool key; OP PNL, operator panel key; MENU; menu 
key; AUX, auxiliary key; ami PAUSE, pause key. 
[0021] Descrfoed referring to FIGS. 4, 5 and 6 are 
examples displayed on the graphic display device 40 of 
the robot teaching pendant 10 shown in FIG. 3. 
[0022] In the example shown in FIG. 4, taught points 
41 are displayed on the display screen of the graphic 
display device 40 on the basis of three-dimensional data 
in buffered robot programs from the robot controller. The 
three-dimensional data are cfi splayed by using three- 
dimension-to-two-dimension conversion data that are 
obtained by projecting the three-dimensional data from 
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specified viewpoints on a two-dimensional plane. Here 
the taught points 41 are represented by symbol "X*. A 
path 42 that extends past these taught points 41 are dis- 
played with broken lines, whereby toree^imensional 
display in a certain viewing direction is made possible. 
At the same time, the current position of the robot can 
also be displayed, m this case, a current tool center 
point coordinates (TCP coordinates) 43 of thei robotis 
distinguished from the taught points 41 by symbol O 
as ft is displayed. In this manner, the taught points 41 of 
the robot programs can be graphically displayed in three 
dimensions, and. if necessary, the current portion of 
the robot, that is. the current TCP coordinate 43 of the 
robot can be displayed at the same time. Among the 
keys appearing on the screen of the display device 40 in 
FIG 4 DS is for shape display; DC. for coordinate sys- 
tem display; DP. for taught point display; OVL, for over- 
Imping; UP; for upward; FRONT, for front; L. for left: R. 
for right; BACK, for back; VIEW, for viewpoint; DIR. for 
viewing direction; and ZOOM, for enlargement 
[0023] In the example shown in FIG. 5. coordinate 
axes 44 are displayed for each of the taught points 41 of 
the robot programs displayed on the display screen of 
the graphic display device 40. The coordinate axes 44 
are represented by three lines. X-. Y-. and Z-axes. 
whereby the coordinate axes 44 of a tool coordinate 
system for the TCP of the robot at each taught point 41 
are displayed. As the coordinate axes 44 are displayed 
on each taught point the posture of the robot at each 
taught point 41 can be identified. 
[0024] In the example shown in FIG. 6. a shape near 
the TCP of the robot is graphically displayed on the dis- 
play screen of the graphic display device 40. together 
with the taught points 41 of the robot programs. In FfG. 
6 a robot arm 45a. a torch holder 45b. and a torch 45c. 

as well as the taught points 41 of the robot programs, 
are displayed on the display screen of the graphic dis- 
play device 40. Thus, the operator can recognize the 
taught points 41 and the postures of the torch 45c at the 
taught points 41 in three dimensions. 
[0025] Besides the shape near the TCP of the robot 
the respective shapes of the peripheral equipment and 
the workpiece member may be displayed on the display 
screen of the graphic display device 40. Furthermore, in 
the case where coordinate axes 44a of a tool coordinate 
system for the TCP or coordinate axes 44b of a user 
coordinate system or the base (not shown) of the robot 
for example, is displayed, coordinate axes of a world 
coordinate system can be simultaneously displayed in 
the vicinity of the base. . 
[0026] Furtherrnore. inajogfeedmode.whenthejog 

button is depressed to move the robot manually, an 
arrow 46 indicative of the direction of action of the robot 
corresponding to a depressed jog button is displayed 
before the robot actually operates Alternatively, in a jog 
feed confirmation mode, the arrow 46 indicative of the 
direction of action of the robot corresponding to a 
depressed jog button may be displayed instead of 



actual operation of the robot when the jog button is 
depressed. By doing so. the behavior of the robot can 
be confirmed on the graphic display device 40 before 
the robot actually operates. 
5 [0027] Furthermore, in a program testing mode, an 
arrow indicative of the direction in which the robot starts 
to operate is displayed before the robot actually begins 
to move when a test is executed to try to reproduce the 
robot programs, that is, when the forward or backward 
10 key(keyADorRT)isdepressed.inthesameshapeas 
the arrow 46 to be displayed when a jog is executed, for 
example. 

[0028] Referring now to FIGS. 7 and 8. an operation 
for specifying one of the taught points 41 of the robot 
is programs displayed on the display screen of the graphic 
display device 40 wHI be described. 
[0029] If one taught point 41a. among the taught 
points displayed on the graphic display device 40. s 
selected and its corresponding spot is fingered, toe 
X touch-panel recognizes the taught point 41a from a dis- 
play coordinates of the fingered spot of the screea 
Thereupon, a pop-up menu 47 for "OPERATION OF 
TAUGHT POINT" appeals on the screen, tf "Niuvt iu 
is specified from the pop-up menu 47. that is. if the part : 
25 of the pop-up menu 47 tor "MOVEMENT" is touched; 
the current position (TCP position) of the robot can be 
moved to the specified taught point 41a Let ft be sup- ; 
oosed for example, that the current position of toerobpt 
teVepresented by a symbol of " O" that is designated by , • 
ao numeral 43a on the display screen of the graphic die--- 
play device 40. In this case; if "MOVE TO is com- 
manded, as shown in FIG. 8 after the taught point 41a is 
fingered, then the robot will be actually moved to toe 
taught point 41a. and at the same time, the symbot "O 
35 displayed on the screen will also move toward the 
taught point 41a. as indicated by the dotted-line arrow in 

10030] Specifying by fingering one of the taught points 
being displayed on the graphic display device 40 and 
40 movingtoefinger.keepingcontertwfthtoetou^net 
in a direction as indicated by an arrow 48. toe taught 
point 41a will move to toe destination of the finger, fol- 
lowing the movement of the finger. It is necessary how- 
ever to specify in advance toe plane on which toe 
45 taught point moves before the operation for moving the 
taught point is carried out For example, a plane perpen- 
dicular to the viewing direction or a plane to be defined 
by three-point designation or the like is specified in 
advance. After the plane for taught point movement is 
so first defined, the taught point is then specified. When 
this taught point is moved on the screen, this resufts in 

that the taught point has moved on the previously 
defined plane including the taught point Further, in 
response to this movement of the taught point the robot 
55 can be moved following the movement of the taught 
point within toe previously defined plane. 
[0031] Referring now to FIG. 9, an example of the 
hardware configuration of toe robot teaching pendant 
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10 will be described. 

[0032] The robot teaching pendant 10 comprises a 
processor (CPU) 11, a read-only memory (ROM) 12, a 
main memory (RAM) 13, a hard disk device 14, a PCM- 
CIA socket 15, conforming to the PCMCIA (Personal s 
Computer Memory Card International Association) 
standard, provided for loadings an IC card 15a, a liquid 
crystal display (LCD) interface 16, a touch-panel inter- 
face 17, a serial input/output (I/O) interface 18 to be 
connected to the robot controller 60 through the opera- to 
tion box 50, and a switch interface 19. These compo- 
nents are connected to one another by means of a bus 
20. 

[0033] The robot teaching pendant 10 further com- 
prises a liquid crystal display device 40 connected to the is 
liquid crystal display (LCD) interface 16, a touch-panel 
40a connected to the display surface of the liquid crystal 
display device 40 and to the touch-panel interface 17, 
and the control switches 30 connected to the switch 
interlace 19. 20 
[0034] The processor 1 1 generally controls the robot 
teaching pendant 10. The read-only memory 12 is 
stored with a program necessary for starting up the 
robot teaching pendant 10. Developed in the main 
memory 13 are programs necessary for teaching oper- 25 
ation for the robot data necessary for screen display, 
eta The hard disk device 1 4 is loaded with an operating 
system, application programs for instructing the execu- 
tion and editing of the robot programs, and the like. The 
IC card 15a is stored with, for example, the robot pro- so 
grams. The robot teaching pendant 10 can be enabled 
to fetch the robot programs by loading the IC card 15a 
into the PCMCIA socket 15. Further, the robot programs 
can be loaded into the robot controller through the serial 
input/output interface 18. 

[0035] The control switches 30, which are connected 
to the switch interface 19. include an emergency stop 
button, teaching pendant enabling switch for enabling 
the robot teaching pendant to carry out jog feed and the 
like, jog buttons for the manual operation of the robot a to 
hold key for interrupting the execution of the program to 
suspend the operation of the robot forward and back- 
ward keys for starting the program to actuate the robot 
and a deadman switch for enabling the teaching pen- 
dant while depressed during the operation of a robot 45 
with a force greater than a predetermined value, and for 
performing an emergency stop when released. 

Claims 

50 

1 . A robot teaching pendant (10) for teaching or oper- 
ating a robot (70), comprising an operator panel 
(30) for operating the robot (70). and a display 
device (6) for displaying display data relating to 
motion of the robot (70), 55 
characterised in that 

the pendant (10) further comprises at least one 



of data storage means (1) for temporarily stor- 
ing robot programs from a robot controller (60) 
and means (15,18) for reading robot programs 
within the robot controller (60) one by one; 
the pendant (10) further comprises a display 
data generating means (4) for generating dis- 
play data from said robot programs received by 
the pendant (10); and 

the display device (6) is operable to display 
graphics indicating the motion of the robot as 
display data generated by said display data 
generating means (4). 

2. A robot teaching pendant (10) according to claim 1 , 
which further comprises means for converting 
three-dimensional data of the robot programs into 
two-dimensional data which can be obtained by 
projecting the three-dimensional data in a specific 
viewing direction, in order to display the three- 
(fimensionat data in two dimensions on the screen 
of said display device (40). 

3. A robot teaching pendant (10) according to claim 1 
or 2, wherein said display data include teaching 
data. ' : 

4. A robot teaching pendant (10) according to claim 3, 
wherein said teaching data include data on taught 
points (41). : ~r- 

5. A robot teaching pendant (10) according to daim 3, 
wherein said teaching data include data on taught 
points (41) and data on the coordinate axes of a 
tool coordinate system for the tool center point 
(TCP) of the robot at each taught point (41). 

6. A robot teaching pendant (10) according to claim 4 
or 5, wherein said display data include data on the 
current position of the robot, besides the taught 
point data. 

7. A robot teaching pendant (10) according to any one 
of the preceding claims, which further comprises 
shape data storage means for storing data repre- 
senting shapes such as shapes of the robot, 
peripheral equipment workpiece member, and the 
(ike. 

8. A robot teaching pendant (10) according to any one 
of the preceding claims, wherein said display data 
further include at least one coordinate system 
selected from among a tool coorcfinate -system, 
world coordinate system, and user coordinate sys- 
tem, along with coordinate axis data. 

9. A robot teaching pendant (10) according to any one 
of the preceding claims, wherein said teaching pen- 
dant (10) has jog buttons (33) and. 
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said display data include data capable of 
graphically displaying the direction of action of 
the robot corresponding to a depressed jog 
button (33) therefor on the screen of the display 
device (6) before or instead of operating said 5 
robot when the jog button (33) is depressed. 

10. A robot teaching pendant (10) according to any one 
of the preceding claims, which further comprises a 
key for starting the program to actuate the robot. 10 
and wherein said display data include data capable 

of graphically displaying the direction in which the 
robot starts to operate on the screen of the display 
device (6) before the robot actually begins to move 
when the key is depressed. 1$ 

11. A robot teaching pendant (10) according to any one 
of the preceding claims, wherein said display 
device (6) is provided with a touch-panel (40a) on 
the display screen thereof. 20 

12. A robot teaching pendant (10) according to claim 
11, which further comprises operation command 
generating means (5) for generating an operation 
command for moving the robot to the position of 25 
one specified taught point (41) when the one taught 
point (41), among the taught points displayed on 

the screen of said display device (6), is specified 
through said touch-panel (40a). 

30 

13. A robot teaching pendant (10) according to claim 
1 1 , which further comprises movement plane spec- 
ifying means for specifying a plane on which the 
taught points (41) move, and operation command 
generating means (5) which, when specifying one 35 
of the taught points (41) which are displayed on the 
screen of the display device (6) by means of the 
touch-panel (40a) and also specifying the moving 
direction, cause the robot to move on the plane 
including said specified taught point, specified by 40 
said movement plane specifying means, in 
response to specifying operations of the taught 
points (41) and moving direction. 

14. A robot teaching pendant (10) according to any one 45 
of the preceding claims, wherein said display 
device (6) is a liquid crystal display device. 

PatentansprQche 

50 

1. Robotereinlern-Pendant (10) zum Einlemen oder 
Betretoen eines Roboters (70), das umfaBt: ein 
Bedienungsschaltfeld (30) zum Betreiben des 
Roboters (70) und eine Anzeigeeinrichtung (6) zum 
Anzeigen von Anzeigedaten, die sich auf die Bewe- 55 
gung des Roboters (70) beziehen. 
dadurch gekennzeichnet, daB 



das Pendant (10) ferner zumindest eines von 
Datenspeichermitteln (1) zum vorubergehen- 
den Speichern von Roboterprogrammen aus 
einer Roboter-Steuereinrichtung (60) und Mit- 
tel (15, 18) zum Lesen von Roboterprogram- 
men innerhalb der Roboter-Steuereinrichtung 
(60) eines nach dem anderen umfaBt. 
das Pendant (10) fern©- ein Anzeigedaten- 
Erzeugungsmittel (4) zum Erzeugen von Anzei- 
gedaten aus den Roboterprogrammen, die 
durch das Pendant (10) empfangen sind. 
umfaBt und 

die Anzeigeeinrichtung (6) betreibbar ist, gra- 
phische Zeichen, welche die Bewegung des 
Roboters anzeigen, als Anzeigedaten, die 
durch das Anzeigedaten-Erzeugungsmittel 
(4)erzeugt sind, darzustelien. 

2. Robotereinlern-Pendant (1 0) nach Anspruch 1 , das 
femer ein Mittel zum Umwandeln dreidimensionaler 
Daten der Roboterprogramme in zweidimensionale 
Daten umfaBt, die durch Prpjizieren der dreidimen- 
sionaten Daten in einer bestimmten Betrachtungs- 
richtung gewonnen werden kftnnen, urn die 
drekJimensionalen Daten in zwei Dimensionen auf 
dem Bildschirm der Anzeigeeinrichtung (40) anzu- 
zeigen. 

3. Robotereinlern-Pendant (10) nach Anspruch 1 oder 
2, wobei die Anzeigedaten Einlerndaten enthalten. 

4. Robotereinlern-Pendant (10) nach Anspruch 3, 
wobei die Einlerndaten Daten uber eingelerrrte 
Punkte enthalten. 

5. Robotereinlern-Pendant (10) nach Anspruch 3, 
wobei die Einlerndaten Daten Qber eingelerrrte 
Punkte (41 und Daten Qber die Kbordinatenachsen 
eines Werkzeug-Koordinatensystems fur den 
Werkzeugmittelpunkt CTCP) des Roboters in jedem 
eingelernten Punkt (41) enthalten. 

6. Robotereinlern-Pendant (10) nach Anspruch 4 oder 
5, wobei cfie Anzeigedaten Daten Qber die augen- 
WicWiche Position des Roboters neben den Daten 
uber die eingelernten Punkte enthalten. 

7. Robotereinlern-Pendant (10) nach einem der vor- 
hergehenden AnsprOche, das ferner ein Formda- 
ten-Speichermittel zum Speichern von Daten, 
welche Fbrmen, wie die Formen des Roboters, 
peripherer Einrichtungen, eines WerkstOckele- 
ments und dgl. reprdsentieren, umfaBt 

8. Robotereinlern-Pendant (10) nach einem der vor- 
hergehenden AnsprOche. wobei die Anzeigedaten 
femer zumindest ein Koordinatensystem, das aus 
einem Werkzeug-Koordinatensystem, einem gera- 
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teunabhangigen Koordinatensystem und einem 
Benutzer-Koordinatensystem ausgewahlt tst. 
zusammen mit Koordinatenachsendaten enthalten. 

9. Robotereinlern-Pendant (10) nach einem der vor- s 
hergehenden AnsprOche, wobei das Einlem-Pen- 
dant (10) Sprungbefehlstasten (33) hat und 

die Anzeigedaten Daten enthalten, die in der 
Lage sind, graphisch die Richtung der Tdtigkeit to 
des Robot ers entsprechend einer niederge- 
drOckten Spamgbefehlstaste (33) dafur auf 
dem Bildschirm der Anzeigeeinrichtung (6) vor 
dem oder ansteile des Betriebs des Roboters, 
wenn die Sprungbefehlstaste (33) niederge- is 
druckt tst anzuzeigen. 

10. Robotereinlern-Pendant (10) nach einem der vor- 
hergehenden AnsprOche. das ferner ein Taste zum 
Start en des Programms zum Betatigen des Robo- 20 
ters urrrfaBt und wobei die Anzeigedaten Daten ent- 
halten, die in der Lage sind, wenn die Taste 
niedergedrOckt 1st, graphisch die Richtung, in wel- 
cner der Roboter zu arberten beginrrt, auf dem Bild- 
schinm der Anzeigeeinrichtung (6) anzuzeigen, 25 
bevor der Roboter tatsachlich beginrrt, sich zu 
bewegen. 

11. Roboter ei n lern- Pendant (10) nach einem dor vor- 
hergehenden AnsprOche, wobei die Anzeigeein- 30 
richtung (6) mit einem BerOhrungsbedienungsfefcJ 
(40a) auf dem Anzeigebildschirm dersefben verse- 
hen 1st. 

12. Robotereinlern-Pendant (10) nach Anspruch 11, 35 
das feme- ein Betriebsbefehls-Erzeugungsmittel 

(5) umfaBt zum Erzeugen eines Betriebsbefehls 
zum Bewegen des Roboters zu der Position eines 
bestimmten eingelernten Punkts (41), wenn der 
eine eingelerrtte Punkt (41) urrter den eingelernten 40 
Punkten, die auf dem BOdschirm der Anzeigeein- 
richtung (6) angezeigt sind. uber das BerOhrungs- 
bedienungsfekJ (40a) bestimmt ist 

13. Robotereinlem-Pendant (10) nach Anspruch 11, 45 
das ferner umfaBt ein Bewegungsebenen-Bestim- 
mungsmittel zum Bestimmen einer Ebene, auf wel- 
cher sich die eingelernten Punkte (41) bewegen, 
und ein BefriebsbefehJs-Erzeugungsmittel (5), das. 
wenn einer der eingelernten Punkte (41), die auf so 
dem BiWschirm der Anzeigeeinrichtung (6) ange- 
zeigt sind. mitt els des BerOhrungsbedienungsfel- 
des (40a) bestimmt tst und auBerdem die 
Bewegungsrichtung bestimmt ist, den Roboter ver- 
antaBt sich auf der Efcjene. tie den bestimmten ein- ss 
gelemten Punkt < ^-enthaft. der durch das 
BewegungsebenerhBestimmungsmitteJ bestimmt 

ist, in Reaktion auf cfie Bestimmungsbedienungen 



fur die eingelernten Punkte (41) und die Bewe- 
gungsrichtung zu bewegen. 

14. Robotereinlern-Pendant (10) nach einem der vor- 
hergehenden AnsprOche, wobei die Anzeigeein- 
richtung (6) eine ROssigkristaH-Anzeigeeinrichtung 
ist 

Revendications 

1. Un pendant d'apprentissage de robot (10) pour 
enseigner ou taire fonctionner un robot (70), com- 
prenant un panneau d operateur (30) pour faire 
fonctionner le robot (70) et un dispositif d'aff ichage 
(6) pour afficher les donnees d'affichage concer- 
nant le mouvement du robot (70). 

characterise en ce que : 

le pendant (10) comprend en outre au moins 
un moyen parmi un moyen de stockage de 
donnees (1) pour stocker de maniere tempo- 
ral re des programmes de robot provenant cfun 
organe de commande de robot (60) et un 
moyen (15. 18) pour lire des programmes de 
robot un par un a llnterieur de I'organe de com- 
mande de robot (60) ; 

le pendant (10) comprend en outre un moyen 
de formation de donnees d'affichage (4) pour 
produire des donnees d'affichage a partir des- 
dits programmes de robot regus par le pendant 
(10);et 

le dispositif d'affichage (6) est actionnaWe pour 
afficher des graphiques indiquant le mouve- 
ment du robot sous la forme de donnees d'affi- 
chage produces par ledit moyen de formation 
de donnees d'affichage (4). 

2. Un pendant d'apprentissage de robot (10) selon la 
revendication 1, qui comprend en outre un moyen 
pour convertir des donnees tridimensionnelles des 
programmes du robot en donnees bkfimensionnel- 
les qui peuvent etre obtenues en projetant les don- 
nees tridimensionnelles dans une direction de 
visee specif ique, de maniere a afficher les donnees 
tridimensionnelles en deux dimensions sur I'ecran 
dudrt dispositif d'affichage (40). 

3. Un pendant d'apprentissage de robot (10) Selon la 
revendicat'on 1 ou 2. dans lequel lesdites donnees 
d'affichage comprennent des donnees d'apprentis- 
sage. 

4. Un pendant d'apprentissage de robot (10) selon la 
revendication 3. dans lequel lesdites donnees 
d'apprentissage comprennent des donnees con- 
cernant des points enseignes (41). 
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7. 



Un pendant d'apprentissage de robot (10) selon la 
revendication 3. dans leque! lesdites donn^es 
d'apprentissage comprennent des donn£es con- 
cernant des points enseign£s (41) et des donn^es 
concernant les axes de coordonnSes cf un systfcme 
de coordonnSes d outil pour le point central de 
I'outil (PCO) du robot au niveau de chaque point 
enseigne (41). 

Un pendant d'apprentissage de robot (10) selon la 
revendication 4 ou 5, dans lequel lesdites donn6es 
d'affichage comprennent des donn6es concernant 
la position actuelle du robot en plus des donnSes 
concernant le point enseignS. 

Un pendant d'apprentissage de robot (10) selon 
une quelconque des revendications pr6c6dentes, 
qui comprend en outre un moyen de stockage des 
donn6es de forme pour stocker desdonn6es repr£- 
sentant des formes telles que des formes du robot 



25 



30 



d'ouvrage et analogues. 

8. Un pendant d'apprentissage de robot (10) selon 
une quelconique des revendcations pr6c6dentes, 
dans lequel lesdites donnSes d'affichage compren- 
nent en outre au moins un systfcme de coordon- 
n6es choisi parmi un systeme de coordonn§es 
cToutil. un sysfeme de coordonn6es universelles et 
un systeme de coordormees d'utilisateur, en mSme 
temps que des donn§es d'axe de coordonnSes. 

9. Un pendant d'apprentissage de robot (10) selon 
une quelconque des revendications pr6c6dentes. 
dans lequel ledft pendant d'apprentissage (10) pr§- & 

sente des boutons poussoirs (33), et 

lesdites donn^es d'affichage comprennent des 
donn£es capables <fafficher de manifcre gra- 
phique la direction (faction du robot correspon- 40 
dant k un bouton poussoir enfonc6 (33) pour 
cela sur I'toan du dispositif d'affichage (6) 
avant ou au lieu de faire fbnctionner ledit robot 
lorsque le bouton poussoir (33) est enfoncS. 

45 

10. Un pendant d'apprentissage de robot (10) selon 
une quelconque des revendications pr6c6dentes. 
qui comprend en outre une touche pour d6marrer le 
programme permettant d'actionner le robot, et dans 
lequel lesdites donn6es d'affichage comprennent 
des donnSes capables cTaff icher de manure gra- 
phique la direction dans laquefle le robot com- 
mence k fbnctionner sur f6cran du dispositif 
d'affichage (6) avant que le robot commence tene- 
ment k se d6placer lorsque la touche est enfonc£e. 

11. Un pendant d'apprentissage de robot (10) selon 
une quelconque des revendications pr6c6dentes. 



dans lequel ledit dispositif d'affichage (6) est muni 
d'un panneau k effleurement (40a) sur son 6cran 
d'affichage. 

s 12. Un pendant d'apprentissage de robot (10) selon la 
revendication 1 1 . qui comprend en outre un moyen 
de formation d'ordres de fonctionnement (5) pour 
produire un ordre de fonctionnement permettant de 
d6placer le robot vers la position d'un point ensei- 

10 gn6 sp6cifi6 (41) lorsque ce point enseigne (41), 
parmi les points enseignte aff ictes sur I'toan dudit 
dispositif d'affichage (6), est sptafte par rinterm§- 
diaire dudit panneau d'effleurement (40a). 

13. Un pendant d'apprentissage de robot (10) selon la 
revendication 1 1 . qui comprend en outre un moyen 
de specification de plans de defacement permet- 
tant de specifier un plan sur lequel se deplace le 
point enseigne (41), et un moyen de formation 
d'ordre de fonctionnement (5) qui. lorsqu'est speci- 
fy run des points enseign6s (41) qui sort affiches 
sur l'6cran du dispositif d'affichage (6) au moyen du 
panneau k effleurement (40A) et lorsqu'est 6gale- 
ment sp§cifi§ la direction de d6placement amfcne 
le robot k se d6placer sur le plan comprenant ledit 
point enseign6 sp§ctfi6, qui est sp6cifi6 par ledit 
moyen de specification de plans de deplacement, 
en r6ponse k des operations de specification des 
points enseignfe (41) et de la direction de deplace- 
ment. 

14. Un pendant d'apprentissage de robot (10) selon 
une quelconque des revendications pr£c£dentes, 
dans lequel ledit dispositif d'affichage (6) est un dis- 
positif d'affichage k cristaux liquides. 
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